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@ A method of producing 3 composite Mastic ma- 
larial ccmpnses stretching an elastic wee to 3ian~ 
gstB it for example, elongating a rtenwoven web of 
meftblowrt aiastcmeric fibers, and bonding the alcn* 
gated web to at least one gatherable web, sucr: as a 
sounbondeo polyester fiber material, under cendb 
tions which soften at least 3 portion of the elastic 
■*eb to form the bonded composite web of Mastic 
material. The composite material is relaxed imme* 
diateiy after the bonding to prevent the elastic web 
from losing its ability to contract from tfte stretched 
dimensions which H assumed during the bonding 
j^stsp. Such immediate relaxation of the composite 
s^ material after the bencing step resuits in the elastic 
*ec retaining its ability to contract so that upon 
JJj termination of the elongating force, the elastic web 
©contracts to fcrm gather in the gatherable web. The 
^bending .-nay be effectuated by pattern embossing 
overlaid elastic and gatherable webs witti at least 
portions cf the aiastic web heated to at least its 
^ softening temperature. The resultant composite elas- 
tic material ccmcrises a coherent elastic web which 
fi»is bonded to at least one coherent gatherable web 



relaxing of *he composite materiaf. 



whereby the gatherable web is extensible and con- 
tractible with the elastic web upon stretching and 
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COMPOSITE ELASTCMERIC MATERIAL AND PROCESS FOR MAKING THE SAME 



BACKGROUND OF THE INVENTION 
Fieid of the Invention 

The present invention is concerned with an 
e(astici29d materiai, a method of making the same 
and articles made therefrom. More particularly, the 
present invention is concerned with a composite 
elastic material ccm prising at least one elastic web, 
such as a nonwoven neb of elastcmeric Seers, 
bended to one or mere webs of gatherable ma- 
terial, such as one or more webs of a nonwoven, 
non-elastic material. 



Description of the Related Art 

Composite faeries comprising ar least one lay- 
er of nonwoven textile fabric mechanically secured 
to an elastic fayer are known. For example, U.S. 
Patent 4,448.1 89 discloses textile laminate materi- 
als comprising an inner layer of elastic materiai, 
such as a polyurethane foam of a thickness of 
about 0.025 inches, needle punched at a plurality 
of locations Jo a nonwoven textile fabric layer. Trie 
needle punched superposed layers are then 
stretched within the elastic limits of She elastic layer 
to permanently stretch the sonweven fabric layer 
materiai needle punched thereto. When the alastic 
layer is allowed to relax and return :o substantially 
its condition crier to being stretched, the nonwoven 
fabric layer is stated to exhibit increased bulk by 
virtue of the relaxation of its permanently stretcned 
fibers. 

U.S. Patent 4,209.363 dislccses a method of 
making an elastic material which inciuaes continu- 
ously forwarding reiativeiy elastcmeric fibers and 
efcngatabla but reiativeiy non-elastic fibers onto a 
forming surface and bending at least some of the 
fiber crossings to form a coherent cioth which is 
subsequently mechanically worked, as by stretch- 
ing, following which it is allowed to relax. As de- 
scribed by the patentee 3t column 3, line 19 et 
sec, the elastic modulus of the clem is substantially 
reduced after the stretching, resulting in the perma- 
nently stretched non-elastic filaments relaxing and 
looping to increase the bulk and improve the feel of 
the fabric (column 9, lines 3-1 4 and Figure 3). 
Forwarding of the filaments to the forming suface is 
positively controlled, which the patentee (column 7, 
line 19 at sec) contrasts to the use of air streams 
to convey the fibers as used in meitt lowing opera- 



tion. Bonding of the filaments to form the coherent 
cloth may utilize embossing patterns or smooth, 
heated roll nips, as set forth at column 9, tine 44 et 
seq. 

s U.S. Patent 3,316,136 discloses a composite 
fabric comprising a layer of an elastic or resilient 
material and an overlaying layer of fabric, for ex- 
ample, a woven fabric. The elastic fabric may be a 
polyurarfiane foam or a nyicn woven to impart 

ro stretchabtiity or the like and. as is disclosed in the 
paragraph bridging columns 1 and 2 of the patent, 
an adhesive may be applied in a predetermined 
pattern to the elastic materiai which is then 
stretched, and while in a stretched or elongated 

:s state, the overlying fabric is contacted therewith 
and held in pressure angagement for a time suffi- 
cient to gnsure adhesion of the two layers. When 
the applied adhesive is dry, tension on the backing 
material is released causing the overfytng non- 

7Q elastic fabric to gather in the areas outlined by the 
adhesive. 

U.S. Patent 3.357,797 discloses the manufac- 
ture of a resilient cellulosic wadding product at- 
tained by laminating paper and a prestretched 

as polyurethane foam material. An adhesive is applied 
in a desired pattern as illustrated in "he drawings 
and the pacer is laminated to either side of the 
prestratched polyurethane foam materiai. The per 
per layers may be wetted to reduce their resis- 

oo ~tance to being compressed by retraction of the 
prestratched caiyursthane foam after lamination of 
the paper layers thereto, thereby providing a crap- 
ed effect as illustrated in F.gures 3 and 4 of the 
patent 

3S U.S. Patent 2,957,512 concerns a method of. 
producing aiastic composite sheet materials and 
discloses Stat a reticulated, fibrous web formed of 
an elastcmeric materiai such as rubber, including 
butaciene-styrene copolymers, may be utilized as 

■*o the alastic ply of a composite materiai, as dis- 
closed at column 3, lines 18-24. At column 5, lines 
39-iS, the patent aisclcses, with referenca to Fig- 
ure 7 of the drawings, that a relaxed sheet materiai 
piy may have a ficrcus web of elastomeric material 

•*s or smaller area than the sheet material stretched so 
as to conform it in area to the area of the sheet 
material and the plies bended together at spaced 
points or areas. Upon allowing the fibrous 
eiasicmeric ply to relax, the composite body is 

so stated to assume the structure "shown, in Figure 7, 
which is described at ceiumn 5, line IS at seq as 
showing a fibrous web of elastcmeric material 50 
bonded at spaced areas or lines 53 to a ply 55 of a 
creped or corrugated flexible sheet material, which 
may be pacer or a synthetic resin material. The 
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structures of the patemad invention are stated to 
be particularly well 3urted for tJ» manufacture of 
foundation garments, bathing garments, elastic 
stockings, ankle braces, baits, garters, galluses and 
fte lite. 

U.S. Patent 4.426,420 discloses hydraulicalry 
entangled spuniacad fabrics and a method of mak- 
ing them which includes (see trie Example, a col- 
umn 8) drawing a potentiaiiy efasromeric fiber, and 
allowing it to relax between the draw and wind-up 
steps. 

SUMMARY OP THE INVENTION 

In accordanca with the present invention there 
is provided a method of producing a composite 
elastic material comprising at least one gatherable 
web bended to ar least one elastic web. the meth- 
od comprising (a) tensioning an elastic web (which 
may ccmonse a fibrous web such as a nenwoven 
web at elastomeric fibers, e.g., meftbtown 
elastomeric fibers) to alcngate it; (b) bonding the 
elongated elastic web to at least one gatherable 
web under conditions which soften at least portions 
of the elastic web to form a bonded composite 
web; and (cf taxing the composite web imme- 
diately after the bending step whereby the gathera- 
ble web is gathered to form the composite elastic 
material. Other aspects of the invention provide for 
maintaining the fibrous elastic weo in a stretched 
condition during bonding, at an elongation of at 
least about 25 percent, preferably about 25 percent 
to over 500 percent, for example, accut 25 percent 
to 550 percent atongation during the bending. 

In another ascect of the present invention, the 
method includes bonding the elongated aiastic web 
to the gatherable web by overlaying the aiastic and 
gatherable webs and applying heat and pressure to 
the overlaid wees, for gxampie, by heating 'sending 
sites on the elastic web to a temperature cf from at 
least about 35 *C to about 120*C. preferably from 
at least about TO'C to aoout 90 *C. 

In accordance with the present invention there 
is also provided an elastic composite material com- 
prising an elastic web bonded to at ■ least one 
gatherable web which is extensible and contractible 
with the giastic web upon stretching and relaxing of 
the composite material, the aiastic composite ma- 
terial ceing made by a method as described above. 

In accordance with another ascect of the 
present invention, the aiastic web is bended to the 
gatherable wee at a plurality of spaced- apart loca- 
tions in a repealing pattern and the gatherable web 
is gathered between the bonded locations. 



Other aspects of the inventicn provide that the 
elastic web may comprise a nonwovon web of 
aiastomenc fibers, preferably aiastomenc micro- 
fibers, such as, for example, an aiastomenc non- 

$ woven web of meitbtown aiastomenc fibers or an 
elastomeric film. 

Other aspects of the invention include one or 
more of the following in any combination: the 
elastomeric fibers, preferably mettbiown 

to elastomeric fibers, may be formed from material 
selected from ihe group including (1) A-S-A" block 
copolymers wherein A and A' may be the same or 
different endbiocks and each is a thermoplastic 
polymer end block or segment which contains a 

is styrentc moiety such as polystyrene or polystyrene 
hcmofOQs,, and 3 is an Qlastomeric polymer mid« 
block or segment, e.g., a midblcck selected from 
the group including poly (ethyiene-butyiene), 
polyisoprene and polybutadiene, with poly- 

so {ethyiene-butyiene) being preferred and (ii) blends 
of one or more polyolefins with the A-3-A' block 
copolymers of (f) where 3 is a poiy^ethylene- 
butyieoe) midbtock; each of the A and A f and- 
blocks may be 3aiected from the group consisting 

25 of polystyrene and polystyrene hcmologs, a.g., 
poty(aipna methylstyrene), and where the 
elastcmeric fibers are formed from a bfend of one 
or more poiyclenns with an A-3-A' block copolymer 
where 3 is a poiy(ethyiene-butylene| midbiock, the 

a) po'yciefin is selectee from one or mora of polyeth- 
ylene, polypropylene, polybutene, ethylene copoyl- 
mers, propylene copolymers and butene 
copolymers; the elastcmeric film and the 
aiastomenc fibers )¥h'tci\ form the eiastcmeric non- 

a woven weo. e.g., the mettbiown microti bers, are 
composed, of at least 10 percent for axampie at 
least 20 percent more specifically at least 30 per- 
cent, s.g., from aocut 10 percent to 90 percent by 
weight, of the aforesaid A-3-A' block copolymers 

o and greater than 0 percent by weight e.g.. from 
about 90 percent to about to percent by weight, of 
the poiyolenn; the alasric web, e.g., a fibrous elas- 
tic web, is bonded to the gatherable web at a 
plurality of spaced-apart locations in a repeating 

*5 pattern and the gaiherable web is gathered be- 
tween the bended locations; the aiastic web prefer- 
ably has a low basia weight of from about 5 to 
about 300. preferaciy from about 5 to about 2C0, 
grams per square meter (grn/m*), for example, from 

m about 5 to about 100 grams per square meter, 
arthcuqh Its basis weight can be much higher the 
gaiherable web is a nonwoven, non-elastic material, 
preferably one composed of fibers formed rrcm 
materials selected from the group including poiyes- 

« ter fibers, e.g.. poiyfethytena terephtnaiate) fibers, 
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pclyotefin fibers, polyamide fibers, e.g., nylon fi- 
bers. ceiluJosic fibers, e.g.. cotton fibers, and mix- 
tures thereof. Attamsiiveiy, the gatheracle web may 
be any suitable woven fabric. 

In one aspect of the invention, the composition 
of the A-3-A' polymer used is such that the sum of 
the molecular weight of A with the molecular weight 
of A* is from about 14 to 31 percent {from about 14 
to 29 percent when 3 is poly(etrtylene-butyiene)) of 
the molecular weight of the A-3-A* blodc 
copolymer. 

Other aspects of the invention are described in 
the description of preferred embodiments. 

BRIE? DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view in elevation 
illustrating one mode of carrying out the method of 
the present invention; 

Figure 2 is a schematic plan view with parts 
broken away of one embodiment of a composite 
elastic materia) in accordance 'with the present in- 
vention, shown in a stretched condition; and 

Figure 2A is a section view along fine A-A of 
Figure 2, but with iie composite elastic material in 
a relaxed condition relative to its ccncracn in Fig- 
ure 2. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The composite elastic materials of the inven- 
tion generally comprise at least one- layer or web of 
elastic material bonded :o one or mere other layers 
or gaiherabie materia], the elastic web being main- 
tained in a stretched condition within its elastic 
range during the bonding step so that upon con- 
tracting or recovering after release of the stretch* 
ing, i.e., elongating, tension force, the layer or 
layers to which it is bonded will gather or pucker. 
The resultant composite material is itself aiastic, 
any of its non-elastfc layers being able to move 
with are stretching of the elastic layer by reason of 
the play or give provided by the gathers formed, 
upon relaxation of the stretched atasttc web, in the 
ncn-elastic layers to which the non-alastic web or 
webs are bonded. Composite materials marie in 
accordance with die invention have shown remark- 
ably good 'jnifcrmity, hand, bulk, strencth 2nd alas- 
tic properties. 

A wide variety of materials may be employed 
as the elastic web. As used herein and in the 
claims, the terms "elastic" and "elastcmsric" have 
their usual bread meanings. However, for purposes 
of this invention "elastic * may be conveniently 
defined as follows. A materia/ is tissue If it is 



stretcnabie to an elongation of at least about 25 
percent of its relaxed length, i.e., can be stretched 
to at least about one and one-quarter times its 
relaxed length, and upon release of the stretching 

5 force will recover at least about 40 percent of the 
elongation, i.e„ will, in the case of 25% elongation, 
contract to an elongation of not more than about 15 
percent For example, a 100 centimeter length of 
material will, under the foregoing definition, be 

jo deemed to be elastic if it can be stretched to a 
length of at least about 125 centimeters and if, 
upon release of the stretching force, it contracts, in 
the case of being sketched to 125 cm, to a length 
of not mora than about 115 centimeters. Of course, 

'5 many elastic materials used in the practice of the 
invention can be stretched to elongations consider- 
ably in excess of 25 percent of their relaxed length, 
and many, upon release of the stretching force, will 
recover to their original reiaxed length or very close 

zo thereto. At least for some purposes of the present 
invention, elastic materials which upon release -of 
the stretching force recover all or nearly all of their 
elongation are oreianod. clastic webs suitable tor 
use in the invention indues both elastic films and 

2£ nonweven rlbrcus elastic webs such as, for exam- 
ple, meitbiewn eiastomeric fibrous webs. Such fi- 
brous webs usually comprise "micrcfibers", which 
term, as used herein and in tie claims, means and 
includes fibers of a diameter not creator than about 

20 100 microns, e.g., fibers of from about 1 to 50 
microns in diameter, such as those which may be 
obtained by the rnelffcicwing and scunconcing pro- 
cesses, in tact, nonweven webs of meitbiewn 
microiibers constitute a preferred embodiment 

35 thereof. As used herein and in the claims, 
"meitblown" microiibers refer to small diameter 
fibers, usually of 2 diameter net greater than ahcut 
ICQ microns, made by extruding a moften thermo- 
pfasiic material as molten threads through a plural- 

*o ity of orifices into a high velocity gas {e.g., air) 
stream which antrains the extruded threads at their 
point of emergence from the orifices and attenu- 
ates the threads or moiten thermoplastic material to 
reduce the diameter thereof, the gas stream-come 

■tf fibers then being deposited upen a ccilecdng 
screen to form a coherent web of randomly dis- 
pered fibers. Such a prccass is disclosed, for ex- 
ample, in U.S. Pstent 3,349.241, issued November 
19, 1974 to Hcbert 3. Surir, at a), the disclosure of 

so this patent is hereby incorporated by reference 
herein. 

Tne ffbrcus elastic web may also comprise a 
composite material in that it may be comprised of 
two or more individual ccnerent webs or it may 
55 comprise one or mora webs individually comprised 
of a mixiure of elastic arc 7cn-3lass'c fibers. .As an 
example of the latter type of elastic web, reierance 
is made to the aforementioned U.S. Patent 
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4,209.533 in whien elasioroeric and non- 
eiastomenc fibers are co-mingied to form a single 
coherent web of randomly dispersed fibers. An- 
other example of sucn a composite wed would be 
one made by a technique such as disclosed in U.S. 
Patent 4,100.324 issued July 11, 1978 to Richard 
A. Anderson at at, and assigned to the assignee of 
this application. That patent discloses a normoven 
materia) comprised of a mixture of mertfalown ther- 
moplastic and other fibers which are combined in 
the gas stream in which the mettbkjwn fibers are 
borne so that an intimate arttangled co-mingiing of 
thermopfasttc meitbiown fibers and other fibers, 
e.g., wood puip or staple fibers, occurs prior to 
coilecticn of the fibers upon a collecting device to 
form 3 coherent web of randomly dispersed fibers. 
The disclosure of U.S. Patent 4,100,324 is aiso 
incorporated by reference herein. 



A useful material for making the etastomeric 
fibers of the fibrous elastic web of the present 
invention, for example, for forming meitbiown 
etastomeric fibers which can be collected to form 

s an atsstDmeric fibrous rwrrwoven web which can be 
utilized in practicing the present invention, are 
block copolymers having the general formula A-S- 
A' where A and A' am each a thermoplastic poly- 
mer en Cb lock which contains a styrenic moiety 

io such as a poly (vinyl arene) and where B is an 
etastomeric polymer midbtocx such as a conju- 
gated diene or a lower aikene polymer. 

As used herein the term "styrenic moiety" 
means a monomeric unit represented by the for- 

T3 mula: 



r 1 
c 

O o 
o 



Prtiterrefi materials for forming the atastcmaric 
fibrous nonwoven web are ones in which the A and 
A' endb locks are selected frcm the group including 
polystyrene and polystyrene hcmclogs sucn as 
pcry(aJpha methyistyrene) and the B midbtock is 
either poly butadiene, polyiscorene or poly - 
(ethylene-butylene). Materials of this general type 
are disclosed in U.S. Patents 4,333.732. to H. A. 
Pierriak, 4,323,534 to Ces Marais and 4,355,-^5 to 



Janes. Similar materials are disclosed in U.S. Pat- 
ent 4,418,123. issued November 29. 1983 to Wil- 
liam U Bunnelle which describes A-3^A block 
copolymers having styrenic endbiocxs A and amor- 
phous intermediate blocks 3. Commercially avail- 
able A-3-A' biccx copolymers having a saturated or 
essentially saturated poly (ethylene-duty(ene) mid- 
biock or segment 3 represented by the formula; 



I 



, where x, y and n are positive integers, and 
polystyrene A and A' andfcfocks represented by the 
formula; 



so 
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, where n is a positive integer which may be the 
same or different for A and A', are sometimes 
referrea to as S-E3-S (poiysryrane/po ly (ethylene* 
butyleneypclystyrene) block copolymers, are avail- 
able under tie trademark KHATON G, for example, 
KRATON G 1650, KRATON <3 1652 and KRATCN 
GX 1657 from Sheil Chemical Company. KRATCN 
rubber materiais are described ;n detai'l in a num- 
ber of Sheil Chemicaf Company publications in- 
cluding one designated SC.* 138-83, 7783 5M. 
KRATON G 1650 rubber has a weight ratio of 
polystyrene A and A* endblocks to pofy(eihylene- 
buiyiene) 3 midblccxs of 23:72; for KRATON 3 
1652 rubber the weight ratio is 2S:71 and for 
KRATCN GX 1657 the weight ratio ts 14:86. Per 
example, with respect to the KRATCN GX 1657 \he 
sum of the molecular weight of A with the molecu- 
lar weight of A' is 14 percent of the molecular 
weight of the A-3-A' biock copolymer. These block 
copolymers are not believed to contain piasficizer 
oiis although they are commercially available in 
compounded form. The 3 1650 and G 1652 eicck 
cccoyfmers are available in crumb form and have a 
specific gravity of 0.91 and a Shore A Hardness of 
75. The GX 1657 block cccclymer is available in 



pellet form, has a specific gravity of 0.S0 and a 
Shore A Hardness of 55. KRATON G materiais 
have been found to be satisfactory for meltb lowing 

rs in essentially pure form at high extrusion tempera- 
tures of at least about 290 degrees Centigrade and 
to be satisfactory for meitblowing at such high 
temperatures and at even lower temperatures if 
blended with poiyolefin materials which reduce the 

20 viscosity of the blend as compared to the viscosity 
of the pure KRATON G. Tne A-3-A' block 
copolymers may be extruded or otherwise formed 
to produce eiastcmeric materials, particularly 
siasroneric rilms and eiasremeric fibers, more par- 

* E ticuiariy, eiasicmeric microliters as by mentiow- 
ing. Tne 3-52-3 thermoplastic block copolymer 
material providas a material which, even when con- 
taining a rather high content of polyoiefin material, 
provides satisfactory elastic and strength proper- 

10 ties. 

Other eiasicmeric resins which may be utilized 
to form the -siasicmeric web of the present inven- 
-Sort are A-3-A' block copolymers where A and A' 
are polystyrene encbiccks. as defined above, and 
35 3 is a polycutaciene midweek represented by the 
following fcrmuia: 



w in 



. where n is a positive integer. This material is 
sometimes referred to as a S-3-S block copolymer 
and is available frcm Sheil Chemical Company 
under the trade designation KRATCN 0; for 9xam- 
ple KRATON D " 1101, KRATCN 0 1102 and 
KRATCN 0 1116. According to the Shell Cfiemicai 
Company publications noted above, KRATCN O 
1101 rubber has a weight ratio of polystyrene A 
and A* encblocks to the poly butadiene 3 midblcck 
of 31:59; for KRATON □ 1102 rubber the weight 
ratio is 2S:72; for KPATON D 1113 rucber it is 
21:79. For example, with resepect to the KRATCN 
D 11 16 material the sum of the molecular weight of 
A with the molecular weight of A' is 21 percent of 
the molecular weight of the A-3-A' blcck 



copolymer. Tnese blcck copolymers are avaiable 
45 as porous pellets, have a specific gravity cf 0.94 
and a Shore A Hardness of 71 ior the Q 1101 and 
D 1102 blcck copolymers and 35 for the D 1116 
block copolymer. 

Another S-3-3 blcck copolymer material is 
so commercially available under the trade designation 
. Sclprene 413 frcm the Phillips Pstrcfeum Com- 
pany. 

Yei other elasremeric resins which may be 
utilized to form the elastomeric web cf the present 
55 invention are A-3-A' block copolymers where A 
and A' are polystyrene ancblccks, as defined 
above, and 3 is a polyiscprene midblcck where the 
midblcck is represented by the formula: 
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, where n is a positive integer. These Slock 
copolymers are sometimes referred to as S-5-S 
block copolymers and 3re also available from the 
Shell Chemical Company under the trade designa- 
tion KRATON 0, for example, KHATON 0 1107. 
KRATON □ 1111. KHATCN 0 1112 and KRATON 
D T117. The XHATCN D 1107, D 1111. D 1112 and 
O 1117 block copolymers nave respective weight 
ratios of polystyrene A and A' andbtocks to the 3 
midblock of 14:88 (0 11071; 21:79 (01111); H:S6 - 
(D 1112) and 17:33 (D1117). For example, with 
respect to the Kratcn D 1117 the sum of the 
molecular weight of A with the molecular weight d 
A* is 17 percent of me molecular weight of A-3-A' 
block copolymer. The D 1111 grade is available as 
a porous pellet having a specific gravity of 0.33 
and a Shore A Hardness of 52. The 0 1107, D 
1112 and 0 1117 block copolymers are availacie 
as peilets having specific gravities of 0.92 and 
Shore A Harcness of 37 for 0 1 107, 3* far 0 1 T 1 2 
and 32 fot 0 1117. Generally, the S-3-S thermo- 
plastic block copolymers are easier to fabricate into 
fibers and microfibers than the S-*-3 ana S-3-3 
types and, accordingly, are preferred. 

Other exemplary alastcmeric materials for use 
in formation of fibrous ncnwoven elastic wees or 
films in the practice of the invention include polyes- 
ter eiastomeric materials 3uch as, for axampie, 
these avaifacie under the trade designation HytreJ 
from E l. DuPont DeNemours 4 Co., poiyurethane 
eiastomeric materials such as. far example, nose 
available under the trademark E3TANE from 3. F. 
Goodrich 4 Co. and polyamide alastcmeric materi- 
als such as, for example, those available uncer the 
trademark PE3AX from the Riisan Company. Gen- 
erally, any suitable eiastomeric fiber forming resins 
or biends containing the same may be utilized for 
the rtonwoven webs of atastomeric fibers of the, 
invention and any surtacle alastcmeric Sim forming 
resins or biends containing the same may be uti- 
lized for the alastcmeric films cf the invention. 

The eiastomeric fiber or film forming resin 
used in the invention may essentially consist of an 
alastcmeric S-E3-S thermoplastic resin which typi- 
cally may contain plasticizars, pigments, ami ox- 
idants and other conventionally employed addi- 
tives. Further, as discussed above, the S-cB-5 
block copolymers may be blended with pciyciefms, 
e.g., poly ethylene and/or pciy propylene. The 
pofycJefins which is utilizsd in blending the S-55-3 
block copolymers must be one whicn, when blend- 
ed with the S-E3-S block copolymer and sucjectec 



to an appropriate combination of elevated pressure 
and elevated temperature conditions is extrudabte 
in blended form with the block copolymer. In par- 
ticular, preferred polyolefin materials include poly- 
ethylene, polypropylene and poiybutene, including 
ethylene copolymers, propylene copolymers and 
butene copolymers. Blends of two or more of the 
polyolefins may be utilized. A particularly preferred 
poly ethylene may be obtained from U.S.I. Chemical 
Company under the trade designation Petrcthene 
Na601. (Also referred to as PS NafiOi or Na60l.) A 
particularly preferred polypropylene may be ob- 
tained from the Himcnt Corporation under the trade 
designation PC-373. Characteristics of the lf.S.1. 
Chemical polyethylene are given below in connec- 
tion with the test runs summarized in the Tables. 

Typical characteristics of the Himont PC-973 
polypropylene, as stated by Himcnt fccluce a den- 
sity of about 0.300 grams per cubic centimeter 
measured in accordance with ASTM Q 732 and a 
mettftow rate obtained in accordance wrth ASTM O 
1238, Condition L of about 35 grams per ten (10} 
minutes. Other characteristics of the PC-973 are a 
tensile .strength of about 4,300 pounds per square 
inch (psi) measured in accordance with ASTM 
C63S; a flex modulus, of about 182,300 psi mea- 
sured in accordance with ASTM D 790.3 and 3 
Rockweil hardness, R scale, of accut 33 measured 
in acccrcancs- with ASTM 0 785A. The ,°C-973 is 
believed to have a number average molecuiar 
weight (Mn) of about 40,100, a weight average 
molecular weight (Mw) of about 172,000 and a Z 
average weight (Mz) of about 574,000. The poiy- 
dlspersity of the PC-373 (Mw/Mn) is about 429. 

Whether the elastic web comprises an elastic 
Rim (suct as a blown or cast film) or a fibrous 
elastic web (such as, for example, a nonweven weo 
of meitblown fibers, or a web of mettblown fibers 
containing other fibers or particulates which were 
incorporated into the web during its formation by, 
for example, utilization of the teachings disclosed 
in U.S. patent 4,100,324, discussed above, or a 
woven or knitted elastic web), it should have suffi- 
cient alasticrry and be bcndable to the gatherable 
webs of the composite structure of the invention 
with sufficient strength to form a composite ma- 
terial whicn may be stretched and relaxed to ore- 
vide the desired degree of elasticity. Although 
some of the eiastomeric materials, such as these 
made from KRATCN rasins, are somewhat taciey, 
they do 'not generally exhibit a satisfactorily high 
degree cf adhesion to many materials, particularly 
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whan held In an elongated condition white being 
bonded to the other web or webs of the composite 
material Accordingly, heat or other types of con- 
ventional bonding techniques shouid preferably be 
utilized when such materials are to be utilized in 
practicing the present invention, ft will be appre- 
ciated that the degree of elasticity is one of the 
important considerations in forming elastic compos* 
its fabrics such as those of the present invention, 
particularly when such composite materials are to 
be utilized in garments which are designed to con- 
form to the body of the wearer. For example, in the 
manufacture of - disposable diapers a degree of 
elasticity of the fabric 'Mil assist in conforming it to 
the body contours of the wearer. Further, it is often 
desired that the composite material shouid have a 
soft hand and feel so it is therefore desirable En 
seme cases that the bonding of the elastic web to 
the other web or webs of the laminate be done 
without the provision of an adhesive which wouid 
tend to make the resuftant material stiff. 

Because the elastic web may be bended to a 
non-elastic material, by which is meant generally 
any suitable material which lacks the characteris- 
tics of an alastic as defined above, the non-Jlastic 
matBriai tends to have 3 limiting affect an the 
degree of sketch and recover/ of the elastic web. 
For example, if the alastic web is stretched to an 
elongation of 100 'percent, La., to twice its relaxed 
length, and then bonded to a non-elastic web such 
as a nonweven poiy olefin nber web, upon release 
of the stretching force action on the composite 
web, the non-elastic web tends to prevent the elas- 
tic web from retracting fully to its original tength. 
This requires that the elastic limit of. the alastic web 
be greater than the desired minimum elastic limit 
of the composite material. Fcr example, if it is 
desired to prepare a composite material stretchable 
to 100 percent aiongation, a TOO cm length of 
elastic web may be stretched to a length of, fcr 
example, 220 cm (120 percsnt elongation) and 
bended at spaced-apart locations to a 220 cm 
length of non-elastic material. The bonded compos- 
ite alastic material is then allowed to relax and 
even if the elastic web is capable of recovering to 
its originaf 100 cm length, the non-elastic web 
bended thereto will inhibit full recovery 2nd the 
composite may relax to a length of, say, 110 cm. 
Puckers cr gathers will fcrm in the gatherabie web 
between the bond points. The resulting 110 cm 
length of composite material is stretchable to its 
220 cm 'length to provide a 100 percsnt elcn- 
gatable composite material. The original length of 
the non-elastic '*eb limits, in this hypothetical ax- 
amcle, the attainable afongaticn of the composite 
material because the ricn-alastic web would act as 



a "stop" to prevent further or excessive stretching 
of the elastic web under the effect of stretching 
■ forces which are less than the failure strength of 
the non-elastic gathered web. 

5 The elastic web may be bonded to the gathera- 
bte web by any suitable means, such as, for exam- 
ple, thermal bonding or ultrasonic welding, which 
will soften at least portions of at least one of the 
webs, usually the elastic web, because the 

to alastcmeric materials used for forming the elastic 
web have a lower softening point than many of the 
materials commonly employed to form the gathera- 
ble webs. Thus, effectuating the bonding by apply- 
ing heat and pressure to the overlaid elastic and 

ts gatherabie webs will soften at least portions of the 
elastic web by heating these pertiens (or the entire 
elastic web} to at least Its softening temperature 
and applying sufficient pressure to form a reason- 
ably strong and permanent bond between the re- 

?o solidified softened portions of the elastic web and 
the gatherabie web. One difffcufty with such bond- 
ing of films or nonwoven elastomeric webs is that 
the tow basis weight of such webs renders them 
susceptible to losing their ability to contract to their 

35 pretensicned. that is prestretched, cimensiens if 
they are subjected, even briefly, to being heated 
while stretched and allowed to cool in the stretched 
condition. Such difficulties should not be encoun- 
tered in dealing with heavy basis weight wees such 

30 as alastic foam materials used for carpet backing 
and the like which shauib be able to sustain such 
heating and coding, at '.east at localized portions or 
on the surface thereof, while being maintained un- 
der tension fcr at least a brief period of time 

35 without thereafter losing their ability to contract to 
their pretensicned, that is prestretched, dimen- 
sions. However, the alastic films and slastomeric 
nonwoven webs of alastomeric fibers of the present 
invention have extremely tow basis weights as 

«3 compared to high basis weight, heavier elastic ma- 
terials, such as polyurethans foams, which are con- 
ventionally stretched and banded to gatherabie 
webs. Fcr example, the lew basis weight aiastic 
webs cr elastic films of the present invention may 

*5 have a basis weight ranging from about S grams 
per sou are meter to about 200 grams per square 
meter, preferably frcm about 5 grams per square 
meter to about 200 -grams per square meter, for 
example, from about 5 grams per square meter to 

so about 100 grams per square meter. Accordingly, 
the extreme thinness, that is ;ow basis weight, of 
the alastic nenwoven wees which may be used in 
csnain embodiments of the invention would appear 
to preclude subjecting them to such conventional 

55 heating and stretching techniques because such 
materials are subject to losing their ability to con- 
tract to their prestretched dimensions if cooied in 
the stretched condition. Accordingly, less of the 
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abitlty of the elastic web to contract to its 
preatretched dimensions would mean that the 
gatherable webs woutd not be gathered upon re- 
lease of the tensioning, stretching force on the 
composite web. Thus, the composite web would 
net posses non-destructive alasticty sines any sig- 
nificant stretching of the composite web would re- 
suit in the gatherable webs being torn- or ruptured. 

In spite of this apparent problem, a distinct 
advantage of the present invention is the ability to 
attain the elastic characteristics in the composite 
weo by bonding a low basis weight eiastic web to a 
gatherable material, such as a non-elastic material, 
which may be of greater tensile strength than the 
elastic web, by immediately relaxing the composite 
after the bonding step, immediate relaxation of the 
composite and thus the elastic web after the bond- 
ing step allows the elastic "*eb to contract and then 
coal whiie relaxed, enabling it to gather the 
galheraoie weo so that the composts wed pos- 
sesses elastic properties without rupturing the 
gatherable webs because the gatherable webs are 
able to extend and retract with the elastic weo as a 
result of !he presence of tie gathers. As used 
herein 3rd in the daims, "immediately* relaxing 
the elongated composite means relaxing ft before 
the alastic web remains in Its elongated condition 
for a period of time such that it loses its ability to 
recover at least about 40 percent of its elongation, 
as described above in defining the term "elastic." 
The tensile strength of the finished cempesite weo 
is in most cases largely determined by the usually 
stronger neoplastic gatherable web whicn also 
serves, as described elsewhere herein, as a "stco" 
to limit the degree of elongation attainable by the 
composite wed without rupturing of the gatheracie 
web. Naturally, the elastic web must be suffidentiy 
strong to enable it to gather the gatherable web or 
webs to which it is bonded and, generally, the 
softer the gatherable web cr webs are, the stronger 
must be the recovering force of the elastic web or 
webs bonded thereto. As used herein and in the 
ciaims, a "gatherable" web is one wnich can be 
gathered into pleats, iocps or the like by contrac- 
tion of the elastic web or webs bonded to H. 
Although lew basis weight elastic webs are pre- 
ferred largely for economic reasons, partculariy tor 
use in disposable articfes, the elastic wees Tiay 
have basis weights considerably higher than 300 
gm/hV. for example, up to about 750 grrvnV or 
even nigher. 

One cr more alastic webs may be b em-bonded ■ 
tc arte or mere gatherable webs, for example, non- 
elastic webs, by the application of heat and pres- 
sure and this may be effectuated by passing the 
overlaid aiasiic and gatherable webs, with the atas- 
tic weo Ming in a stretched, that is gicngated 
ccnaiticn, through the nip of a bender arrangement. 



at least one of the rollers of the arrangement op- 
tionally being heated to impart trie requisite bond- 
ing temperature to at least the bond sites of one or 
more of the webs to be bonded. In many cases, 

5 the elastic web or webs have softening tempera- 
tures which are lower than those of !he gatherable 
web or webs to which the elastic web(st are to be 
bonded and, consequently, the elastic web<s> may 
be the only weo(s) which are significantly softened 

iQ in the bonding step, in other cases, the gatherable 
web(s) may similarly be softened. Accordingly, the 
elastic web(s), or the gatherable web{s), or both are 
thus nested to above the softening temperature of 
the elastic web, at least at the bond sites there- 
's between. The heat for the bonding may be applied 
by the rollers of the bonder arrangement or by 
another heat source such as a heat source posi- 
tioned just ahead of She bonder arrangement How- 
ever, excellent bonding and an attractive pattern 

?o and texture of the composite elastic material is 
attained by utifiang pattern bonding in which the 
overlaid stretched elastic and gatherable webs are 
passed through the nip of a bonder arrangement 
ccmorising an anvil roller and a calender roller 

35 having a repeating embossing partem termed 
tharecn. The anvil roller may be smooth cr may 
ccrrain a pattern such as one which is the com- 
plementary negative of a positive pattern on the 
calendar roller and one or both of the calendar and 

;o anvil rollers may be heated, as mentioned abeve. 
Cne skilled in the art will appreciate that 1ib tem- 
perature to which trie webs, or at least the bend 
sites thereof, are heated for rteat-bcndlng will de- 
" pend net oniy on the temperature of the heated 

35 roll(s) or other heat source but on the residence 
time cf the wees on the heated roll{s) or adjacent 
the other heat scurca, the contact pressure, the 
basis weigms of the webs and their specific heats 
and Sienna) conductivities. However, . for a given 

*o combination of webs, and in view of the herein 
contained disdosure the processing conditions 
necessary to effectuate satisfactory bonding can be 
readily determined by one of skill in the art. 

As to the bonding pressure utilized in cases 

*s where the bonding is efectuated by passing the 
overlaid webs through the pressure nip of a bonder 
arrangement having a pair of roils which form the 
nip. specification of the overall pressure loading 
along the nip does not in itself, take into account 

so complicating factors such as the effect of pressure 
roll constnjcion. s,g„ roller diameters, materials, 
and am ceasing patterns, if any, on the nip width 
and pressure distribution through the nip. Nonethe- 
less, one stalled in the art, taking into account the 

ss overall pressure loading along the nip, the materi- 
als of construction of the pressure rolls, the pres- 
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sure rail diameters and the geometry of embossing 
patterns, if any, on the rolls, will readily be able to 
appropriately sateci and vary an affective bonding 
pressure. 

The gatherable web or webs to which on© ar* 5 
mom of the elastic webs are bonded may them- 
selves ba aiastic or, more usuaily, may comprise 
one or mere non-elastic webs. Generally, aiastic 
materials such as aiastic fibrous webs have a rub- 
bery fee) and in applications where the feet of the jo 
composite material is of importance, a non-elastic 
web such as a bended carded nonelastic polyester 
or nonelastic polypropylene fiber web, a spunben- 
ded noneiastic polyester or polypropylene ncn- 
elastic fiber web, nonelastic celluicsic fiber webs, ?s 
e.g., cotton fiber webs, poiyamide fiber wees, e.g., 
rryion 6-6 webs sold under the trademark Cerex by 
Mcnsantp. and blends of two or more of the fore- 
going may be utilized- The production of scunben- 
ded nonwoven webs is illustrated in U.S* Parent 20- 
4,240,563, issued July 20, 1382 to David W. Accel 
at ai, the disclosure of which is incorporated by 
reference herein, Generally, in the spunbonding 
pracass a thermoplastic material is axtruded 
through a soinnerette and eduction drawn into fila- zs 
ments to form 3 coherent web of randomly depos- 
ited filarr.sms on a collecting or forming surface. 
Generally, woven and rtonweven wees of any tex- 
tile or other material suftabte for the purpose may 
be used. Hpwever, relatively inexpensive and at- 30 
tractive composite fabrics with good hand and feet 
and with good stratchacility and recovery char- 
acteristics nave been attained by bonding to one or 
both sides of an aiastic web (such as a fibre us 
aiastic web) a bonded carded polyester web, a ss 
spuncended polypropylene fiber web, and singia 
and multi-fay er combinations thereof. Satisfactory 
results have been attained by pattern bonding the 
webs together under heat and pressure to provide 
a composite material with excellent controllable -to 
stretchabiiity characteristics and uniform and attrac- 
tive appaaranca. 

Referring now to Figure 1 of the drawings, 
there is schematically illustrated a continuous man- 
ufacturing process for neat-bencing gatheracie *s 
webs, which may be ncn-aiastic webs, to aach of 
the two opecsite aid as of a stretched aiastic web. 
An aiastic web which may comprise a fibrous non- 
woven aiastic web or aiastic film 4 is unwound frcm 
a supply roll 2 of such fibrous aiastic matariai and, 50 
traveling in the direction indicated by the arrows 
associated therewith, passes through the nip of 3 
roil arrangement 5, comprised of stacked rollers 5, 
3, in the reverse- 5 parti indicated by the rotation 
direction arrows associated with stacked rollers 3 55 
and 3. Form S roll arrangement 5, web 4 passes 
into the pressure nip of a bender roll arrangement 
9, which is comprised of a patterned calender rct'ier 



10 and a smooth anvil roller 12. A first gatharable 
web 16 is unwound from a supply roll 14 and a 
second gatherable web 20 is unrolled from a sup- 
pry roil 18. First web 18 and second web 20 travel 
in the direction indicated by the arrows associated 
therewith as supply rolls 14 and 18 rotate in the 
directions indicated by the respective arrows asso- 
ciated therewith. Rbrcus aiastic web 4 is stretched 
to a desired percent elongation between S roll 
arrangement 5 and the pressure nip of bonder roll 
arrangement 9. 3y virtue of the fact that the periph- 
eral linear speed of the rollers of S roll arrange- 
ment 5 is controlled to be iess than the peripheral 
linear speed of the rollers of bonder roll arrange- 
ment 9, web 4 is therefore stretched to a selected 
percent elongation thereof and maintained in such 
elongated condition during heat-bonding of ihe 
webs 16 and 20 to the web 4 in bender roll 
arrangement 9. 

One or both of patterned calender roller 10 and 
smooth anvil roller 12 may be heated and the 
pressure between these two rollers may be ad- 
justed by well-known means to provide the desired 
temperature and bending pressure to bond the 
webs 16 and 2Q to the web 4 and form a comccs- 
ite aiastic material 22. 

Comccsite aiastic' material 22, upon emerging 
from the pressure nip of bonder roll arrangement 9, 
passes to a holding box 24 wherein it is maintained 
in a relaxed, unstretched condition for a length of 
time sufficient for fibrous aiastic web 4 to ccc! 
sufficientiy to avoid its cooling while it is in a 
.stretched canbiticn and thereby losing all or a 
ccnsic'eraole proportion of its ability to contract 
frcm the stretched dimensions which it had as- 
sumed curing bending, it has been found that 
elastic wees, in particular 'cw basis weight aiastic 
webs such as nonwoven fibrous aiastic webs, will 
lese their ability fo oontract to or return to their 
original unsirercheti dimensions if they are main- 
tained undar tansicn at or above their softening 
temperature for any significant length of time. A 
brief recovery period in a relaxed, untansicned 
condition immediately after bonding has been 
fcund to be assentiai to aifew the !cw basis weight 
elastic web to contract and gather the gatherable 
webs sc that the bended web attains its elasticity. 
After a briar untensioned recover/ period of, for 
example, up to about 30 seconds , a.g., accut 3 to 
20 seconds, in holding box 24. composite aiastic 
material 22 is withdrawn therefrcm for winding up 
on a storage roll, not shown. The prevision of 
ridding box 24 or equivalent means alfews the 
untensioned neat-bonded composite aiastic mata- 
riai to stabilize, that is ocol, while it is in an unten- 
sioned arrangement. This allows the elastic web to 
contract and gather the gaiheracla web immedi- 
ately aftar bending of the webs to aach other. 
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Additionally, this aftows the elastic weo to cool in a 
contracted, that is ramtsnstcnsd, condition whicn 
avotcs the elastic web becoming set at the 
stretched dimensions which it had assumed during 
bonding, if this were to occur the elastic web would 
be unable to c o ntr a ct and gather the gatherabie 
web and, accordingly, the composite web would 
not possess elasticity because any significant 
stretching of the composite wouid result in tearing 
of the gatharabfe webs. 

Conventional drive means and other conven- 
tional devices which may be utilized in confuncticn 
with the aoqaratus of Figure 1 are well known and, 
for purposes of siarity, have not been illustrated in 
the schematic view of Figure 1 . 

Seme elastic wees, such as those made of 
KHATCN thermoplastics, e.g„ a nonwoven web of 
mertolown XHATON rubber iters, have low soften- 
ing temperatures and yet must be heated suffi- 
ciently to attain teat-banding to what may be a 
dissimilar material, such as a bonded carded poly- 
ester web. For example, KHATCN G bloc* 
copolymer used to make some of the elastic ma- 
terials of the present invention softens at about 
85 •C. Successful heat-bonding of such dissimilar 
m atari ais may be attained with a patterned, i.e., 
embossing, calender rcDer in which The raised por- 
tions of the partem impose sufficient heat and 
pressure upon the overlaid gatherable web and 
stretched aiastic web such thai the fine fibers of 
the elastic web are softened to the extent that they 
may be meted and, defending upon the tempera- 
ture of embossing and the compressive embossing 
fcrca imposed upon the webs by the bonder roller 
arrangement, may be forced from the areas of the 
elastic weD whicn are ccmoressed by the raised 
portions of the ambossing pattern, resulting in a 
pattern of fine hoies in the elastic web. If the 
temperature and pressure of embossing is not such 
that the fine holes are formed, the elastic web will 
usually be. as a resutt of its softening during em- 
bossing, indented in the area of embossing. In 
cases where holes are present in the elastic web, 
the peripheries of the hoies in the eiastic web 
appear to be formed of resolidified or otherwise 
condensed portions of the material of the elastic 
web which porticos appear to be bonded quite weil 
to the wed or wees of gatherable material. For 
example, with reference to Figure 2 and 2A Siere is 
shown (schematically and not necessarily to scaie, 
including relative thicknesses of the layer: and sue 
of the emcossed areas or indentations 30} a com- 
posite material 22' made by passing cvenain webs 
16', 4' and 29' through the pressure nip between 
caJender roiier 10 and She anvil roller 12. The 
ccmcosite material 22' is comprised of a first 
gatheraole weo J 6' and 3 second gatherabJe web 
20' heat-bonded to respective opposite sides of 3 



fibrous elastic web 4V The bond sites are spaced- 
apart, resulting in gathers or pleats 18a and 20a - 
' (Figure 2A) being formed in wets 18' and 20' when 
the composite material 22' is in a relaxed condition 

s as shown in Fguro 2A. Gathers 1 8a and 20a are 
not shown in Figure 2 in order to be suggestive of 
the appearance of the composite material 22* in its 
stretched condition. Fibrous elastic web 4' has a 
plurality of embossed areas 26 formed therein cor- 

iq responding to the raised portions of a repeating 
diamond amoosstng pattern on the calender roller 
10. The temperature and pressure maintained in 
the nip bemeen the embossing calender roller 10 
and anvil roller 12 was such that the pressure and 

is temperature imposed by the raised portions of cal- 
ender roller 10 formed indentations 30 within fi- 
brous elastic web 4' by softening or merting the 
microfibers of the web 4*. The periphery portions 
28 of the indentations 30 of the web 4* illustrated in 

X Figure 2A include a resolidified portion of die ma- 
terial which was formerly located in the indented 
area 30 of fibrous elastic web 4*. Peripheral por- 
tions 28, upon reaolidrficaticn after softening or 
meiting in the pressure nip of calender roller 10 

« and anvil roller 12, tend to form i reasonably 
strong bond with the overlaid gather able webs IS* 
and 20*. In examining samples of tile elastic com- 
posite, the incantations 30 became visible only 
after peeling away one of the gatheracfe weds 18* 

30 or 20'. in 3everai situations peeiing away of one cr 
more of Tte gatherable webs reveaied that hates 
were formed through the elastic web in the sm- 
bessed areas 26, However, it is possible that a thin 
layer, that is a highly indented area, of material of 

as elastic web 4' extending within the area of the 
holes was stripped away with the jatherabie web 
upon the peeiing away of !he gatherable web from 
the elastic web. That is, the holes may have been 
formed as a resuft of the stripping away step as 

«j opposed to tile embossing step. Parricuiariy with 
heavier basis weight elastic webs, the embossing 
may resutt in a waffle-tike pattern in wnich indenta- 
tions as opposed to holes are present in the elastic 
web. 

« A series of tests was run in which gatherable 
webs of different materials were heat-bonced in a 
similar fashion to a nonwoven elastic web compris- 
ing merfcJcwn Soars of a blend of XHATON (Shell 
Chemical Company) rubber and polyethylene. The 

so runs were carried out on apparatus of a type - 
schematically illustrated in Figure t comprising a 
bender arrangement (corresponding to 9 in Figure 
1) having a u inch (35.3 cm) wide Pending surface 
provided by a ncmirral 7 inch (17.3 cm) diameter 

35 smooth sainiess steel anvil roller (corresponding to 
12 in Ftqum I) and a nominal 7 inch (17.3 cm) 
diameter stainless steel caiencer roller - 
(corresponding to 10 in Figure t) having thereon a 
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raised diamond embossing pattern comprised of 
squares both diagonally aligned and diagonally ori- 
ented relative to the machine direction of the web. 
The embossing pattern is comprised of lands 
raised 0.09 inch (0329 cm) above the roller base 
surface, each 'and being a square having sides 
1/16 of an ich {0.159 cm) Jong wHh the facing sides 
of adjacent squares being 1/8 of an inch {0.318 
cmj apart as measured perpendicularly to and be- 
tween adjacent sides. 

The calendar and anvii rollers are indepen- 
dently oil-heated and there is an S roll - 
{corresponding to 5 in Figure 1) and suitable feed 
rolls {corresponding to 2, 14 and 18- in Figure 1) to 
feed the webs to the bonder roll at controlled 
speeds. When composite elastic materials were 
made in which only one side of the fibrous elastic 
web was laminated to a gatherable web, the supply 
roll corresponding to supply roll 1 B of Figure 1 was 
eliminated 30 that the gatherable web passed over 
the embossing calender roller 10 and the fibrous 
elastic web passed over the smooth anvil roller 12 
as illustrated in the schematic representation of 
Figure 1. 3cih the amcossing calender rciler 10 
and smooth anvil roller 12 wera heatea to the 
temperatures indicated beicw. The net fcrca urging 
anvil rciler 12 and calender roller 10 towards aacri 
other in the runs described beiow was about 3,400 
pounds (1 ,542 Kg) plus or minus accut ten percent, 
which is thus the force acting on the overlaid wees 
passing therethrough as no nip gap-iimiting devicas 
werB utilised. The aiastic web widths were 12 
inches (30.5 cm) wide before elongation and varied 
from about 10 1/2 inches (26. 7 cm) wide at accut 
25 percent alcngaiicn ("E" in the Tables beiow) to 
about 7 inches (17.3 cm} -wide at accut 550 percsnt 
elongation. 

The gatherable materials utilized in runs 1-73 
are summarized ;n Table I Table !1 and those 
following snow the temperature of the anvii and 
calender rollers, the basis weight of the fibrous 



elastic web utilized, the linear speed of the webs in 
the respective pinches of the bonder roil 9 and S 
roil 5 and the consequent percent elongation im- 
posed on the fibrous elastic web during bonding. In 

5 each case, elastic mefiblown fibers comprised a 
biend of SO parts by weight XRATON GX 1857 
block copoylmer and 40 parts by weight of a 
polyethylene sold under the trade designation 
Petrothene Ma601 by the U.S.J. Chemical Com- 

w pany. {Also referred to as PE Na601 or NafiOl.) 
KRA7CN GX 1657 rubber is described in detail 
above. 

information obtained from U.S-1. Chemical 
Company states thai the Na60l is a low molecular 
is * weight low density polyethylene for application in 
the areas of hot melt adhesives and coatings. U.S.I, 
has also stated that the NaSOl has the following 
nominal values: (1) a 3rocfdiald "viscosity, cP at 
150 degrees Centigrade of 3500 and at 190 da- 
rn grees Centigrade of 3300 when measured in accor- 
dance with ASTM D 3236; (2) a density of 0.9O3 
grams per cubic centimeter when measured in 
accordance with ASTM D 1505; (3) an equivalent 
Meit index cf 2,000 grams per ten minutes when 
:s measured in accordance with ASTM D 1236: (4) a 
ring and bail softening point -of 102 degrees Centi- 
grade when measured "in accordance with ASTM 
28; (5) a tensile of 850 pounds per square inch 
when measured in accordance with ASTM 0 335; - 
jo (6) 3ii elongation of 30 percent when measured in 
accordance with ASTM 0 333; (7) a modulus of 
Rigidity, T= (45.Q0O) 2f -34 degrees Centigrade and 
.(8) a penetration Hardness, (tenths of mm) at 77 
degrees Fahrenheit of 3.6. 
3s Na60l polyethylene is believed to have a num- 
ber average molecular weight (Mn) of about 4,500; 
a weight average molecular weight (Mw) af about 
22.400 and a Z average molecular weight (Mz) of 
about 33,200. Tna poiydispersiiy (Mw/Mn) of the 
40 Na601 is 3CCut 4.37. 
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Gatnerabie tfefaa 



Runs 
1-3 

4-9 



9-11 
12-15 
16-1? 
13 



Material 



Tie raally bended, carded web of 
poly (ethylene terspntaalate) fibers 
Multi-layer carded web comprising 
a layer of 60% by weight paly 
(ethylene tersphthalate) fibers and 
40% by weight polypropylene fibers 
(fluffy side) scnicaliy bonded to a 
layer of spunbended polypropylene 
fibers. 

Spunbended polypropylene fiber 
Sounbcndad pclTorocylene fiber 
Scunbcnded oclysrccviene fiber 
Themaily bended, cariad web cf 
poly techy lane teraphthala-a) fibers 



Basis Weight 

' 2 

22 gms/yd 
70 gns/m 2 



0.4 02/ yd' 
0.7 02 /yd* 
0 . 4 or. /.yd' 
22 gsis/yd' 



"Hie following legends apply to Taoies !L lit. IV, V 
and VI 

Anvii 712 ■ Temperature of Anvil Roller (12), 
degrees Cantigrace 

Caiender TI0 * Temperature of Calendar Roller - 
(10). degrees Centigrade 

8W * 3asts Weight of =!astic Web (4), grams per 
square meter 



30 



Weo LS 3 Respective Linear Speeds of Webs 
passing trough 3onder Roil (9)/S Roil (5). feet per 
minute 

%c * Percant Elongation of Elastic Wao {4) at 
Bending (Pounded -o nearest integer) ■ 

NOTE; Wrtfi refersnca ■» tfie sciiemanc diagram of 
Figure 1 , bonder roil (9) is comprised of anvil rtjiler 
(12) and calender roller (10). S rail (5) is comprised 
of rolls (6) and (81. 
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TA3LZ II 



Anvil Calender 

Hun T12 TIP 

1 54 35 - 36 

2 54 '85 - 86 

3 52 33 

4 52 96 - 99 

5 52 96 - 99 

6 52 96 - 99 

7 52 96 - 99 
3 52 96 - 99 
9 52 96 

10 " 52 96 

11 52 96 

12 52 96 

13 52 35 

14 52 35 

15 52 35 
15 52 35 
17 52 35 

13 82 35 - 33 



All of tile runs except Hun 18 applied fce 
gatherabie web to one 'side only of the fibrous 
elastic web. !n Run 18 the gatfierapla web was 
applied to both sides or the fibrous elasric web. 

The product obtained In Hurts 1 through 3 
showed very good elasticity and appearance, trie 
gatherabie web side being puckered in a fine, 
regular repeating pattern. Tne prcduct of Runs 4 
through 3, in which the fluff side cf the multHayer 
gatherabie web was bonded to the fibrous elastic 
web showed good appearance and good elasticity 
with good bending strength. The product produced 
in Run 7 showed large, irregular puckers and weax 
bending and was generally considered to be un- 
satisfactory. The products of Runs 3 and 3 showed 
good apcearance and good elasticity. The product 
of Run 10 showed some holes in the elastic and 
the product of Run 11 showed many notes in the 
elastic, indicating that the bonding temperature 
may have been too high. Run 12 was unsuccessful 
in that the fibrous web broke after bending was 
started and rather low bonding strengths were at- 
tained. In Run 13, the elastic did not break curing 
bonding but the product delaminated. Runs 14 and 
1 5 were more successful, producing a prcduct wrth 
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good acpearar.ca and elasticity but with peer bond- 
ing strength, the products tending to delaminme 
rather easily. Runs 16 and 17 were not successful 
in that tie fibrous elastic material broke when 
bonding was started. Run 18 was successful and 
an attractive product with adequate bonding 
strength was attained. 

A further series of runs was carried out in an 
attempt to produce composite elastic material hav- 
ing elongations of approximately 25 pBrcsnt, 50 
percent. 75 percent and 100 percent before failing. 
Failure occurs at the "ultimate elongation" of the 
materia! which is the elongation at which the ma- 
terial tears zr otherwise fails. Songaiion was tested 
in an instron testing device. A two inch by five inch 
rectangje of the material was cut with the five inch 
long sides being substantially parallel to the ma- 
chine direction of the web of composite material 
from which the sample was cut. and the two inch 
sides were damped in the iaws of a properly 
calibrated instrcn testing device. It was then at- 
tempted to elongate each sample in two stages, 
with one minute's rest between stages, to elonga- 
tions of 50 percent and then 1C0 percent, after 
which 'he sample was relaxed to 2sro elongation, if 
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the sample fails during either of these two stages, 
the percent elongation at failure is the "ultimate, 
elongation.' If the sample did not fail during either 
of mesa two stages, it was, after being relaxed to 
zero elongation, then stretched at 10 feet per 
minute until it failed, tt» percent elongation at 
break or tear being the 'ultimate elongation.* The 
desired or target elongation of 25 percent, 50 per- 
cent etc, of the composite eiastic material should 
not be confused with the definition given above of 
an eiastic material as one which is in itself (not the 
composite) capable of at least 25 percent elonga- 
tion and a stated degree of recovery. The stiffness, 
basts weight and bonding pattern of !he gatherabfe 
web or webs bonded to the elastic web or webs 
can be controlled in order to affect (reduce) the 
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degree at etangstion of the composite material. For 
example, composite materials of considerably less 
than 100 percent elongation are often desired for 
certain end uses. 

The L o m p usito eiastic materials used in Runs 
19-28 were made by utilizing fibrous eiastic webs 
of the same KRATON SX 1 657-polyethylene 
Na60l 80/40 blends as utilized in Runs 1-18 and 
bonding to each side of the fibrous eiastic web 
either a 22 grams per square yard poly (ethylene 
terephthaiaa) bonded carded web material made 
by Carolina Formed Fabrics (Runs 19-24) or a one 
ounce per square yard spunbonded poly (ethylene 
terecnthaiate) fiber web sold by E. I, DuPont de 
Nemours and Company under the registered trade- 
mark REEMAY (Runs 25 and 26). The results of 
these runs are set forth in Table III following. 



TABLE III 



Anvil Calender 



Rur, 


Tl 


2 T10 


3W 


Web LS 


%Z 


19 


77 


74 


50 


20/7 


136 


20 


74 


74 


50 


20/10 


1Q0 


21 


74 


74 


30 


20/12-13 


67 - 5 


22 


74 


74 


50 


20/15 


25 


23 


73 


74 


50 


24/15 


50 


24 


74 


76 


50 


24/15 


50 


25 


74 


76 


65 


20/13 


54 


26 


86 


34 


65 


20/13 


54 


See 


legends 
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The composite elastic material product of Run 
19 was generally satisfactory but seemed to be 
somewhat overbonded, the sample of the compos- ^ 
He material producsd showing approximately 100 
percent elongation. Accordingly, the anvil roller 
temperature was reduced somewhat for run 20 
which produced a satisfactory composite material 
product showing an ultimata elongation at about M 
100 percent. The product obtained in Hun 21 
showed very good uniformity. Run 22 produced 
satisfactory product showing a percent ultimate 
elongation of 56 percent. Hun 23 was carried out 
using three different lots of fibrous elastic web w 



material, the first two lots of which yielded compos- 
ite elastic material products having ultimate elonga- 
tions of 36 percent and the third tot yielding prod- 
uct snowing an ultimate elcngtion of 76 percent 

In Run 25. the one ounce per square yard 
spunbonded REHMAY polytethyiene '.srephthalate) 
fiber web was used on the calender roller 3ide of 
the fibrous elastic web and a 0.7 ounce per square 
yard basis weight web of the same material was 
used on the smooth, anvil roller side of the fibrous 
elastic web. Run 25 produced good bending and a 
satisfactory composite elastic material product 
which was somewhat stiffer that that obtained with 
the Carolina Formed Fabrics poly (ethylene tereph* 
thalate} bonded carded web material. 
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Run 28 is a repeat of Run 25 except utifizing 
somewhat higher bending temperatures as indi- 
cated. The REEMA/ spunbonded pofy (ethycene 
terephthaiate) fiber web material bonded very weil 
at the higher temperature. However, at such higher 
bonding temperatures it might be better to utiTce a 
somewhat heavier basis weight fibrous elastic web 
although a satisfactory composite elastic material 
was obtained in this run. 

The necessity of allowing the composite web to 
relax immediately after bonding was demonstrated 
by comparative test Runs 27 and 28. in which 
similar conditions were maintained except "for omis- 
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sion of the relaxation step in Run 27. For these 
runs, a 22 grams per square yard therrnaih/ bon- 
ded ociy (ethylene terephthaiate) fiber nonwoven 
web was bonded to each side of a nonwoven 
fibrous web of fibers of the same KRATON GX 
1657-polyethylene Na601 30/40 blend as was uti- 
lized in Runs >18 and 19*26, having a basis 
weight as shown in Table IV, which sets forth the 
data for Runs 27 and 28. 



TA3L& IV 



Run 



Anvil 



Calender 
T10 



3W 



Web IS 



27 



HQ 



110 



60 



20/5-5 



233-300 



110 



10 



as 



13/5-7 



137-200 



See legends preceding Tabie tt 

In Run 27, the bended composite material was 
maintained under tension after the bonding step by 
wincing it directly onto a storage roil 3S the com- 
posite material emerged from the bonder roils, 
without allowing it to relax. With respect to figure 
1, this effectively involved replacing holding box 24 
with a driven take-up roil. The resultant composite 
web had substantially no non-cesTJCtrva elasticity 
because its elastic web component, as a resuft of 
the fact that the elastic web was held in an elon- 
gated, tensioned condition while it cooied after 
bonding, had lost its ability to contract and thus 
form gathers in the gatherabie webs. 9y non-de- 
structive elasticity is it meant that the composite 
could be stretched and allowed to contract without 
rupturing the gatherabie webs. Accordingly, it 
should be noted that the elastic web, upon removal 
of the gatharacfe webs therefrom, stiil possessed 
elasticity in that it could be stretched and wcuid 
contract to the dimensions which it had assumed 
during bonding, but would net contract back to its 
original prebending unstretcrted dimensions. As a 
result of this, the composite web did net possess 
non -destructive elasticity because the gaiharacie 
wees wcuid not nave been ruptured or torn in order 
to stretch the composite beyond lie dimensions it 
possessed curing bonding. Accodingly, the com- 
posite web ccuid not be elongated- without tearing 
of the gatherabie webs and thus the gatherabie 
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webs resisted such alongation. 3ecause the elastic 
web has lost its ability to contract and form gathers 
in the gatherabie webs, the composite web had a 
smooth, nongathered appearance. Run 28 was 
similar to Run 27 except that the composite was 
allowed to run freeiy off the bondar roils and the 
elastic web contracted, forming gathers in the ncn- 
eiastic wed and providing an attractive, elastic 
composite web. 

A further series of runs was conducted in which 
elastic webs of meitbiown KRATON GX 1657-poiy- 
ethyiene Na60i fibers of the same 60/40 blend as 
utilized in Runs 1-18 were bonded on each of their 
opposite sides to a poly {ethylene terephthaSate) 
powder bonded carded web of a basis -weight of 14 
grams per square yard, sold by Carolina Formed 
Fabrics under the trademark CARELLB. (The bond- 
ing powder used in the CARELLr fabric is sold by 
Eastman Chemical Products fnc, as FA 252 polyes- 
ter powder). Tne fibrous elastic web in aach of the 
foilcwing Runs 29-^0 had a basis weight of 35 
grams per square meter. After the two-side bonded 
composite elastic materials were made, six speci- 
mens were taken from each run the specimens 
being cut rhree Inches wide in the cress direction 
and seven inches long in the machine direction. 
For three of the specimens from aach run, one of 
the poly (ethylene terephthaiate) webs {Side 1) was 
separated for a distance of approximately one inch 
aicng the machine direction of the specimen and 
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ptacad in one jaw of an fnstron tester while the 
remaining two bonded layers were pieced in the 
opposite jaw of the tester which was than set to 
move the jaws apart at a rate of 10 inches (25.4 
cm) per minute. The three highest peaks registered 
for at least four inches (10.2 cm) of specimen 
detaminaticn were noted and an average taken of 
the nine vsiues thus obtained for three specimens, 
giving a force in grams, per three inch width of 
specimens, required to deiaminate the poiy - 
(ethylene terephthaiate) web (Side 1) from the fi- 
brous elastic web. For the three remaining speci- 
mens from each run, the poiy (ethylene tereph- 
thaiate) weo on Side 2 Of the composite elastic 
material (Side 2 being the side opposite to Side 1 
above) was separated for a distance of approxi- 
mator/ one inch along the machine direction of the 
specimen and placed in one jaw of an (natron 
tester while the remaining two bonded layers were 
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placed in the opposite jaw of the taster which wss 
then set to move the jaws apart at a rats of to 
inches (25.4 cm) per minute. The three highest 
peaks registered for at least four indies (10.2 cm) 
of each specimen anamination were noted and an 
average taken of the nine values thus obtained for 
Ihe three specimens, giving a force in grams, per 
three inch width of specimen, required to de* 
laminate the poiy (ethylene terephthaiate) web * 
(Side Z) from Ihe fibrous elastic web. 

The results are set forth in ihe following Tabie 
V, to which, in addition to the table headings de- 
fined above, the following applies: 

Bond Strength * Bond strength expressed as the 
force, in grams, required to pee* away a three-inch 
wide strip of gatheradie web from ihe elastic web 
to which it is bonded, measured as described 
above. 
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Ar.vil 


Calender 


Web 




3cr.d 




Hun 


T12 






ys 


5ide 


1 Side 2 


29 


67 


63 


23/3 


250 


76 


101 


30 


64 


63 


56/15 


250 


94 


125 


31 


64 


64 


23/7 


300 


59 


64 


32 


64 


64 


55/14 


300 


61 


74 


33 


72 


^ * 


23/3 


250 


106 


156 


34 




73 


3a/ i a 


250 


73 


114 


35 


72 


73 


23/7 
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104 


115 


35 


72 


73 


55/14 


300 


94 


120 


37 


77 


73 


23/3 


250 


170 


253 


33 


76 


78 


56/16 


250 


129 


143 


39 


75 


73 


56/14 


3Q0 


130 


240 


40 


77 


73 


23/7 


300 


171 


279 



See legends preceding Table i: 



Similar additional bonding strength tests wore 
conducted substituting for the diamond patterned 
embossing calender roller a calender roller having 
a repeating regular pattern of six circular dots ar- 
ranged in hexagonal patterns between which than* 
guiar patterns of three circular dots are inter- 
spersed. The raised dots comprise about 17 per- 
cent of the surface area of the embossing roil. 
Generally, similar ccnditians were otherwise main- 



tained and comparable bonding strength results 
were obtained aithougn the diamond embossing 
partem overs) appeared to provide somewhat high- 
er bonding strengths than the rtexagonai/triangular 
pattern of circular dots. 

Another series of runs was conducted in which 
a cast elastic film of about one mil thickness was 
mace from a bland ccm prising 35 percent by 
weight of a resin soW under the irademark PCLY- 
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TROPE 37701 by A. Schuiman Corporation of Ak- 
ron, Ohio and 15 percent by -wight of AMPACET 
Whita Concentrate, comprising poiypropylena and 
titanium dioxide, soid by Ampacet Corporation of 
Mt Vemon, New York. The Sim was bonded to a 
bonded carded web of poly (ethylene tsreph- 



thalate} having a basis 'weight of 22 grams per 
square yard. Poiytrope resin is believed- to be a 
block copolymer of poiy (cis-butadiene) and poty 
(t-butyl-mejhacrylate). The conditions which were 
utilized are set forth in Table VI, below. 
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Run 
41 
42 



Anvil 



*»1 



110 
HQ 



Calender 
T10 
107 
107 



Web 
IS 



20/3 
20/10 




See legends o receding Table II 

in each of Suns 41 and 4Z, a product was 
obtained which had good appsarartcs and was not 
very noisy with respect to crackling of -he film 
when the composite material was crumpied in \ha 2 $ 
hand. The product of 3un -*1 3howed more stretch 
than that of 3un 42 is wouJd be expected from the 
greater degree of aJcngascn of the elastic Sim 
during bending. Other elastic films may of course 
be used; for example, a Sim may be made of 30 
K RATON OX 1657 thermoplastic and a polyclefin 
composition identical or similar to the ccmpcshcns 
described above for use in mettbtowing to makB 
webs of nonwoven microfibers. Such alastic films 
are also useful in the practice of the- invention. & 

Tests with other alastcmeric materials were 
cam ad cut in which a sample of the elastic web 
was stretened by hand and hand fed into the 
bender arrangement together with the gatherabie 
webs. For axampie. an elongated alastic web of 40 
meltblown fibers of pciyurethane sold under the 
trademark HSTANE (B. F. Goodrich 4 Co.) was 
heat-bonded on both sides to the same poly- 
ethylene terephthaiaie) fiber powder bonded car- 
ded .web used in Runs 29-40. In similar fashion, a - *s 
(90 gram par square meter basis weight) alcngated 
elastic web of meitblown fibers of an eiastomeric 
polyester sold under the trademark HYTREL (E. I. 
OuFont QeNemours A Co.) was heat-bended cn 
bcth sides ta the same pciy(ethytene tereph- -so 
thalata} fiber powder bonded 'larded web. The 
composite mace with the pofyurethane elastic web 
snoweo good strstcn and an atiractiva appearance 
with significant necking-dewn of the product due to 
the fact -hat the sample of the elastic web was 55 
hand fad to the bender arrangement by fielding the 
sample in a machine direction stretched condition 
and allowing the sample to feed through the bond- 



er arrangement. "The composite mace with the 
polyester aiastic web showed fairiy good bending, 
with apparently better stretch in the cress direction 
than in the machine direction. 

Composite elastic .materials of the invention are 
utilizable generally in any article calling for an 
alastic maxerial such as. 'cut not limiied to, stretcha- 
ble prctecSve covers 2nd wraps, outerwear, under- 
garments, menstrual and, in continence control arti- 
cles =nd garments such as disposable diapers, and 
the like. Their low cost relative to woven or knitted 
fabrics permits economic adactations to 
"disccsacle" articles, by which is meant articles 
intended to be disposed of. rather than laundered 
and re-used, after one or a few uses. 

While the invention has been described in de- 
tail with respect to specific preferred embodiments 
thereof, it wiil be appreciated that upon a reading 
and understanding of the foregoing numerous vari- 
ations will -occur to those skilled in the art which 
variations are believed to lie within the scope and 
spirit of the present invention and the appended 
claims. 



Cairns 

1. A method of producing a composite elastic 
material having at least one gatherabie web bon- 
ded to at least one plastic web. said method com- 
prising tie st=ps of: 

(a) tensioning an alastic web to elongate ft; 

(b) bending the sicngated aiastic web to at 
least one gatherabie web under conditions which 
soften at least poniens of the alastic web to form a 
bonded composite web; and 
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(c) relaxing the composite web immediately 
after the bonding step whereby the gatfierabie web 
is gathered to form the composite elastic material. 

2. The method of claim 1 wherein the elastic 
web comprises a fibrous elastic wb. 

3. The method of claim 2 wherein the fibrous 
elastic web comprises a nonwoven web of 
eiastomeric Sbers. 

4. The method of ciaim 2 wherein the fibrous 
elastic web comprises a nonwoven web of 
9lastomeric microfibers. 

5. The method of claim 1 wherein the alastic 
web comprises an eiastomeric film. 

S. The method of ciaim t or ciaim 2 inducing 
heat-bonding the elongated elastic web to the 
gatherafcie web by overlaying the elastic and 
gatherable wees and applying heat and pressure to 
the overlaid webs. 

7. The method of ciaim 5 inducing carrying out 
the heat-bending by heating bending sites on the 
elastic web io a temperature of from about SS'C to 
about 120'C. 

a The method of daim 3 including carrying cut 
the heat-bonding by heating bonding sites cn the 
elastic web to a temperature of from about 70 *C to 
about 90 *C. 

9. The method of claim 1 or claim 2 wherein 
the aiastic web has a basis 'weight of accui 5 to 
about 300 grams per square meter, 

tO. The method oi ciaim 1 or ciaim 2 wherein 
the elastic web has a basis weight of about 10 to 
about 200 grams per square meter. 

11. The method of ciaim 1 or claim 2 wherein 
the elastic web ;s comensed of an A-&-A' block 
copolymer wherein A and A' are the same or 
different thermoplastic polymer blow, and wnerein 
3 is an eiastomeric polymer bJocx- 

12. The method of claim 11 wherein A and A' 
each is a thermoplastic styrenic moiety and 3 is 
selected from the group consisting of poiy- 
(ethylene-butylene), polyisoprene and pciy- 
butadiene. 

13. The method of ciaim 12 wherein 3 is poiy- 
{ethy lene-buty iene). 

14. The method of claim 12 wherein each of A 
and A' )s selected from the group consisting of 
pciysr/rene and polystyrene homologs. 

1 5. The method of claim i 4 wherein 3 is rcly- 
^ethy(ene-cutyiene). 

16. The method of claim l or claim 2 wnerein 
the gatherable weo comprises a nenweven, non- 
elastic material. 

17. The method of ciaim 12 wnerein the sum oi 
the molecular weignt of A clus the molecular 
weight of X comprises from about 14 :o 31 percent 
of the molecular weight ot the A-3-A' biccx 
copolymer. 



18. The method of datm 13 wherein the sum of 
the molecular weight of A plus the molecular 
weight of A' comprises; from about 14 to 29 Percent 
of the molecular weight of the A-&-A' block 

5 copolymer. 

19. The method of claim 15 wherein the elastic 
web is comprised of a blend of said btodc 
copolymer plus a pciyctefin. 

20. The method of claim 19 wherein the 
w poiyoiefin is selected from the group consisting of 

one or more of polyethylene, polypropylene, poh/- 
butene, ethylene copolymers, propylene 
copolymers and butene copolymers. 

21. The method 'Of claim ? or claim 2 including 
is carrying out the heat-bonding by passing the over- 
laid elastic and gatherable webs through a pressure 
nip formed between a pair of bonding rails, at least 
one of which comprises a patterned calender roller 
and at least one of which is .heated to a tempera- 
te ture above the softening temperature of the aiastic 

wed. 

22. The method of claim 1 or claim 2 including 
maintaining she aiastic web in a stretched ccncrticn 
of at least about 100 oercant elongation during the 

zs Ponding. 

23. The method of ciaim 2 wherein the fibrous 
elastic web comprises a rjonwoven wep of mert- 
blown stastcmene fibers and the gatherable web 
comprises a non-elastic weo. 

50 24. The method of csim 2 wherein the fibrous 
elastic web comprises a nonwoven web of mett- 
blown eiastomeric fibers and is maintained in a 
strstcned condition of at -'east about 25 percsnt 
elongation during !he bonding. 

as 25. The method of claim 24 including maintain- 
ing tr» fibrous elastic wep in a stretched condition 
of from about 25 percent to 550 percent elongation 
during rhe bonding. 

26. The method of ciaim 24 wherein the fibrous 
«? elastic -web has a basis weight of from about S to 

300 grams per square meter. 

27. The method ot ciaim 24 wherein the fibrous 
siastic wep has a basis weight of from about 1 0 to 
200 gram3 per square meter. 

-*6 28. The method of claim 24 wherein the 
gatherable web comprises a nonwoven, non-elastic 
web. 

29. The method of ciaim 1 or claim 2 including 
bending a non-elastic weo to each of the opposite 

so sides of the elastic web. 

30. The method of ciaim 1 or claim 2 wherein 
the com do site weo is relaxed for 3 period of up to 
.about thirty secencs after bonding. 

31: An glasa'c comocsiiB mareriai ccmchsing at 
55 least one elastic weo bonded to at least one 
gatherabie web which is extensible and contraccbie 
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with the elastic web upon stretching and relaxing of 
the comocsjte material, the composite material be- 
ing made by: 

(a) tensioning tfte etastic web to elongate it 

(b) bonding the elongated elastic web to at 
least ana gatherable web under conditions which 
soften at least portions of the elastic web, to farm a 
bonded composite web; and 

(c) relaxing the composite web immediately 
after the bonding step whereby the gatherabla web 
is gathered to form the composite elastic material. 

32. The material of claim 31 wherein the elastic 
web comprises a fibrous elastic web. 

33. The material of ciaim 31 or ciaim 32 
wherein the elastic web is bonded to the gatherabla 
web at a plurality of spacsd-aparr locations in a 
repeating pattern and ifte gatfterabie web is gath- 
ered between the bonded locations. 

34. The matBriai of ciaim 32 wherein the fi- 
brous elastic web comprises a nomvoven web of 
eiastomeric fibers. 

35. The material of ciaim 32 wherein the fi- 
brous alasoc web comprises a nonwcven web of 
meftfaiown siastomeric fibers. 

36. The materia! of ciaim 31 or ciaim 32 
wherein the aiasSc web has 3 basis weight of from 
about 5 to 300 grams per square meter. 

37. Trie material of claim 31 or ciaim 32 
wherein the elastic web has a basts weight of from 
about 10 to ZOQ grams per square meter. 

38. The material of ciaim 31 wherein the alastic 
web comprises a ncnwoven web of merfclcwn 
eJastomeric Seers selected from the group consist- 
ing of (i) fibers of A-3-A' block copolymers wherein 
A and A' may be the same or different and aach is 
a thermoplastic polymer block and 3 is an 
aiastomeric poiymer block, and (ii) blends of one or 
mere paiyojefins with (i). 

39. The material of .claim 38 wherein A and A' 
each is a styrsnic moiety and 3 is pclyfethylene- 
butylane}. 

40. The material of claim 39 wherein eacn of A 
and A* is selected from the group consisting of 
polystyrene and polystyrene homciogs, and the 
pciy olefin is selected from the group consisting of 
one cr mere cf polyethylene, polypropylene pcly- 
butene, ethylene copolymers. propylene 
copolymers and butene copolymers. 

41 . The material of claim 39 wherein each of A 
and A ! is selected from polystyrene and polysty- 
rene ncmclcgs and tfte sum of the molecular 
weight cf A plus the moiecular weignt cf A' is frcm 
abcut 14 to 29 percent of the molecular weignt of 
the A-3-A' block copolymer, 

42. The material of claim 40 wherein the block 
copolymer csmprises at least about 10% by weight 
of the material. 
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43. The material of claim 40 wherein the block 
copolymer comprises at least about 20% by weight 
of the material. 

44. The material of claim 40 wherein the block 
5 copolymer comprises at least about 30% by weight 

of the material 

45. The material of ciaim 40 wherein the meft-. 
blown fibers are comprised of from about 10 per- 
cent to 30 percent by weight of the A-8-A* block 

ro copolymer and from about 90 percent to (0 per- 
cent by weight of the polyolefin. ■ 

46. The material of ciaim 31 wherein the elastic 
web comprises an A-3-A' block copolymer wherein 
A and A' may be the same or different and each is 

is a thermoplastic polymer block and B is an 
eiastomeric polymer block. 

47. The material of ciaim 46 wherein aach of A 
and A' is selected from the group consisting of 
polystyrene and polystyrene homologs, and 3 is 

2S3 selected from the group consisting of poiy- 
(ethylene*butytene), polyisoprene and poly- 
butadiane, and the sum of the moiecular weight cf 
A plus tfte molecular weight cf A' comprises from 
about 14 to 31 percent of the molecular weignt cf 

ss the A-3-A' block zz poiymer, 

48. The material cf claim 4$ wherein aach of A 
and A' is selected frcm the group consisting cf 
poly sty rane and polystyrene homologs. 3 is pcly- 
(ethyiene-butyiene) and !he aiastic web is funher 

so comprised cf a polyolefin selected from the grcup 
consisting of one or mere cf polyethylene, poly- 
propylene, paiybutene, ethylene copolymers, pro- 
pylene copolymers and butene cccGlymers. 

49. The material cf claim 4€ wherein the elastic 
zs web is comprised of at least aoout 20% by weight 

of the A-3*A' block copolymer. 

50. The material of ciaim 48 wherein the elastic 
web is comprised cf at least about 30% by weight 
of the A-3-A' block copolymer. 

*q SI. The material of claim 31 or ciaim 32 
wherein the alastic web is bended to the gatherable 
web at a plurality of spacad-apart locations in a 
repeating pattern and the gaiheracle web is gath- 
erad between the bonded locations. 

<5 52. The material of claim 51 wherein the 
gatherabla web is a ncnwoven, ncn-9)astic material. 

53. The material of ciaim 52 wherein the 
gatherahfe web ccmprises a web of fibers selected 
frcm the grouo consisting of polyester fibers, 

so polyolefin fibers, polyamide fibers, ceilulcsic fibers 
and mixtures of two or mere thereof. 

5«t. The material of claim 52 wherein the 
gatherable web comprises a ncnwoven web of poly 
{ethylene terspnthaiats) fibers. 

is 55. An elastic composite material as shown 
and descrifced 'nerein. 
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FIG. 2A 



